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[57] ABSTRACT 

Aprocess for bacteria identi?cation and for determining the 
sensitivity of bacteria to antibiotics, and an apparatus and 
measuring supports for carrying out this process. There is 
manually introduced, by means of a sampling and transfer 
tool, a given volume of bacterial colony into a primary 
receiver. This is automatically dispersed Within a liquid to 
form a precalibrated inoculum in the primary receiver. There 
is automatically carried out total or partial transfer of this 
precalibrated inoculum betWeen the primary receiver and 
one or more measuring supports, these transfers being 
carried out Without the precalibrated inoculum being placed 
in contact With an element other than a sampling and transfer 
tool and/or the primary receiver and its ?nal measuring 
support or supports and in such a Way that the transferred 
quantities of bacteria correspond to the quantities required 
for the analyses to be carried out. The precalibrated inocu 
lum is automatically distributed, optionally after having 
appropriately diluted it to end up With a de?nitive calibration 
in one or more compartments of the measuring supports 
containing mainly appropriate reagents. Measurements are 
taken on the content of the compartments during or at the 
end of one or more incubations undergone by the inoculum 
in the measuring supports, the measurements taken being 
registered by a computer and being processed in order to 
characterized the groWth of the bacteria present in the 
inoculum, to identify them and/or to determine their sensi 
tivity to various antibiotics. 

14 Claims, 13 Drawing Sheets 
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PROCESS FOR BACTERIA 
IDENTIFICATION AND FOR 

DETERMINATION OF THE SENSITIVITY OF 
BACTERIA TO ANTIBIOTICS AND 

APPARATUS AND MEASURING SUPPORTS 
FOR CARRYING OUT THIS PROCESS 

DESCRIPTION 

The present invention concerns the sphere of microbiol 
ogy and more particularly bacteriological analysis, in par 
ticular the automatic identi?cation of bacteria and the auto 
matic determination of the resistance of bacteria to various 
antibiotics or automatic antibiogram and relates to a process 
for bacteria identi?cation and for determination of the 
sensitivity of bacteria to antibiotics. 

Starting With a colony, in particular of an inoculum or 
bacterial suspension, the object of the invention is, on the 
one hand, to identify bacteria from a set of features mea 
sured by photometry and, on the other hand, to carry out 
groWth tests in the presence of an optimum number of 
antibiotics to demonstrate by nephelometry their action on 
said bacteria in order to obtain an antibiogram. 

To this end, it is Worth taking a maximum of measure 
ments With various antibiotics during the same test. 

The inoculum is a suspension of bacteria associated With 
a sample and a patient. It is prepared manually by transfer 
into an aqueous solution of one or more colonies cultivated 
in a culture medium in the form of a gel or of elements 
prepared from urine or from a haemoculture. In fact, after 
detecting the presence of bacteria, for example by monitor 
ing the variation in the CO2 above a culture of the sample to 
be analyZed, the sample to be analyZed is transplanted into 
a second culture in gel form, this transplantation causing the 
isolation of a speci?c type of bacteria to the detriment of 
others and alloWing the obtaining of a monobacterial strain. 
This strain is then used to produce the inoculum by suspen 
sion in an aqueous solution. 

Generally speaking, bacteria in suspension in inoculums 
have relatively reduced virulence oWing to the preparation 
treatment, leading to difficulties in rapid experimentation, 
the various culturing processes With reagents developing 
relatively sloWly. 

Various processes and devices for producing an antibio 
gram are currently knoWn Which use, as a support Where the 
measurements are taken, either individual transparent 
receivers for receiving bacterial culture (FR-A-2 091 133) or 
multiple transparent receivers arranged in the form of com 
partments on plane plates (FR-A-2 449 891, EP-A-0 253 
685, DE-A-25 21 025 and US. Pat. No. 3,942,899). 

These processes and devices generally involve displacing 
the measuring support or supports in front of a source of 
luminous radiation and measuring the luminous intensity of 
the beam in one or more directions after it has passed 
through the receiver or receivers and their content. 

The receiver or receivers are supplied With bacterial 
solution in a knoWn manner, either using manual pipettes or 
using an automatic pipetting device according to EP-A-0 
522 602, the various antibiotics being positioned manually 
in the various receivers before the ?lling thereof. 

Furthermore, FR-A-2 354 554 describes a tubular com 
partmental receiver alloWing the automatic dispersion of a 
bacterial culture in various peripheral compartments. These 
peripheral compartments can each be provided, prior to their 
supply With bacterial culture, With antibiotics arranged in 
their bottom in the form of dehydrated reagent. 
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2 
FR-A-2 280 895 also discloses a fractionation device 

adapted for use in nephelometry or in photometry and 
having the form of a disc provided on its periphery With 
compartments for receiving a reagent in solid form and a 
bacterial solution, the bacterial solution being transferred 
from a central chamber to the various compartments by 
centrifugation. 

These various knoWn processes and devices alloW pho 
tometric and nephelometric measurements to be taken by a 
series of distinct measurements using distinct containers. 

HoWever, these knoWn devices and processes do not 
alloW these measurements to be taken rapidly and succes 
sively Without manual intervention or With an automatic 
supply of the measuring supports from a same container 
While also alloWing the implementation of simultaneous 
operations of identi?cation and antibiogram, even from a 
loW-concentration initial inoculum. 
The object of the invention is to overcome these draW 

backs by proposing a process and a means alloWing auto 
matic identi?cation and determination Without manual inter 
vention on the media. 

To this end, it relates to a process for bacteria identi?ca 
tion and determination of the sensitivity of bacteria to 
antibiotics in antibiogram formed, characteriZed in that it 
involves manually introducing, by means of a sampling and 
transfer tool, a given volume of bacterial colony into a 
primary receiver, automatically dispersing this bacterial 
colony Within a liquid to form an at least precalibrated 
inoculum in said primary receiver, also automatically car 
rying out total or partial transfer of this precalibrated inocu 
lum betWeen said primary receiver and one or more mea 
suring supports intended to carry out respectively the 
identi?cation, the antibiogram or these tWo determinations 
simultaneously in a single combined operation, said trans 
fers being carried out Without the precalibrated inoculum 
being placed in contact With an element other than, on the 
one hand, a sampling and transfer tool and/or the primary 
receiver and, on the other hand, its ?nal measuring support 
or supports and in such a Way that the transferred quantities 
of bacteria correspond to the quantities required for the 
analyses to be carried out, automatically distributing the 
precalibrated inoculum, optionally after having appropri 
ately diluted it to end up With a de?nitive calibration in one 
or more compartments of said measuring supports mainly 
containing appropriate reagents, carrying out in certain 
cases, in particular for the antibiogram, Within a measuring 
support a so-called pre-groWth operation intended to enable 
the bacteria to multiply rapidly before being subjected to 
analysis and taking measurements on the content of said 
compartments during or at the end of one or more incuba 
tions undergone by the inoculum in said measuring supports, 
the measurements taken being registered by a computer and 
being processed in order to characteriZe the groWth of the 
bacteria present in the inoculum, to identify them and/or to 
determine their sensitivity to various antibiotics. 
The invention also relates to apparatuses and to measuring 

supports, in the form of consumables, for carrying out this 
process and variations thereof Which Will be described in 
detail With reference to the draWings enumerated hereinafter. 
The invention Will be understood better by means of the 

folloWing description Which relates to preferred embodi 
ments given as non-limiting examples and explained With 
reference to the accompanying schematic draWings. 

FIG. 1 is a plan vieW of the interior of an apparatus for 
carrying out the process according to the invention accord 
ing to a ?rst embodiment. 
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FIG. 2 is a lateral elevation and section of the apparatus 
according to FIG. 1. 

FIG. 3 is a lateral elevation and section of a measuring 
support according to the invention. 

FIG. 4 is a perspective vieW, partially in section, of a 
measuring support shoWn in FIG. 3. 

FIG. 5 shoWs a detail, on a different scale, of a part of the 
measuring support shoWn in FIG. 4. 

FIG. 6 is a simpli?ed plan vieW in transparency of a 
measuring support according to the invention. 

FIGS. 6A and 6B shoW details, in perspective, on a 
different scale, of tWo distinct parts of the measuring support 
shoWn in FIG. 6. 

FIG. 7 is a half vieW in cross section and in a lateral 
elevation of a measuring support mounted in a measuring 
and centrifugation station. 

FIG. 8 is a partial section and perspective vieW of a 
measuring support mounted in a measuring and centrifuga 
tion station. 

FIG. 9 is a perspective vieW, partially in section, of a 
cover forming the upper Wall of a measuring support shoWn 
in FIG. 3. 

FIG. 9A shoWs a detail, in a different perspective, of a part 
of the cover shoWn in FIG. 9. 

FIG. 10 is a simpli?ed vieW in perspective of a main body 
forming part of the measuring support shoWn in FIG. 3. 

FIG. 11 shoWs a lateral elevation in section of a unit 
comprising primary receiver and sampling and transfer tool. 

FIG. 12 is a section of a sampling and transfer tool. 
FIGS. 13 and 14 are a lateral elevation and perspective 

vieW of a sampling and transfer tool. 
FIGS. 15A to 15] shoW various successive phases of 

handling for preparing a precalibrated inoculum in the 
primary receiver and its at least partial transfer into a 
measuring support. 

FIG. 16 is an elevation and section of an apparatus for 
carrying out a variation of the process according to the 
invention. 

FIG. 17 is a plan vieW in section at a loWer level of the 
apparatus according to claim 16. 

FIG. 18 is a vieW similar to that in FIG. 17 of the 
apparatus on a higher level. 

FIG. 19 is an eXploded perspective vieW of a primary 
receiver according to a variation of the invention corre 
sponding to the apparatus in FIG. 16. 

FIG. 20 is a perspective vieW through the bottom of the 
primary receiver shoWn in FIG. 19. 

FIGS. 21 to 23 are schematic sectional vieWs shoWing the 
primary receiver in FIG. 19 during the successive stages of 
preparation of the inoculum. 

FIG. 24 is an exploded perspective vieW, partially broken 
aWay, of a measuring support for identi?cation intended to 
be used in the apparatus shoWn in FIGS. 16 to 18. 

FIG. 25 is a section of the measuring support shoWn in 
FIG. 24 for identi?cation provided With an associated pri 
mary receiver. 

FIG. 26 is a vieW similar to that in FIG. 24 shoWing a 
measuring support for antibiogram intended to be used in the 
apparatus shoWn in FIGS. 16 to 18. 

FIG. 27 is a partially broken aWay perspective vieW of the 
support according to FIG. 26 prior to inoculation. 

FIG. 28 is a vieW similar to that in FIG. 25 shoWing the 
measuring support for antibiogram in the position for dis 
tribution of the inoculum in the compartments. 
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4 
FIG. 29 is a perspective vieW in section of a variation of 

the primary receiver shoWn in FIG. 19 for the treatment of 
a loW volume bacterial substance Without automatic cali 
bration. 

According to the invention, the process for bacteria iden 
ti?cation and determination of the sensitivity of bacteria to 
antibiotics in antibiogram form involves manually 
introducing, by means of a sampling and transfer tool 101‘, 
a given volume of bacterial colony into a primary receiver 
1; 101, automatically dispersing this bacterial colony Within 
a liquid to form an at least precalibrated inoculum in said 
primary receiver 1; 101, also automatically carrying out total 
or partial transfer of this precalibrated inoculum betWeen 
said primary receiver 1; 101 and one or more measuring 
supports 4, 5; 104, 105 intended to carry out respectively the 
identi?cation, the antibiogram or these tWo determinations 
simultaneously in a single combined operation, said trans 
fers being carried out Without the precalibrated inoculum 
being placed in contact With an element other than, on the 
one hand, a sampling and transfer tool 101‘; 1, 101 and/or the 
primary receiver 1; 101 and, on the other hand, its ?nal 
measuring support or supports 4, 5; 104, 105 and in such a 
Way that the transferred quantities of bacteria correspond to 
the quantities required for the analyses to be carried out, 
automatically distributing the precalibrated inoculum, 
optionally after having appropriately diluted it to end up 
With a de?nitive calibration in one or more compartments 

32, 37, 45; 132, 137, 145 of said measuring supports 4, 5; 
104, 105 mainly containing appropriate reagents, carrying 
out in certain cases, in particular for the antibiogram, Within 
a measuring support 4; 104 a so-called pre-groWth operation 
intended to enable the bacteria to multiply rapidly before 
being subjected to analysis and taking measurements on the 
content of said compartments 32, 37, 45; 132, 137, 145 
during or at the end of one or more incubations undergone 
by the inoculum in said measuring supports 4, 5; 104, 105, 
the measurements taken being registered by a computer 8; 
108 and being processed in order to characteriZe the groWth 
of the bacteria present in the inoculum, to identify them 
and/or to determine their sensitivity to various antibiotics. 

According to a ?rst embodiment of the invention, the 
sampling of a given volume of bacterial colony and the 
transfers of the volumes of precalibrated inoculum into the 
measuring supports 104, 105 are carried out by means of a 
single sampling and transfer tool 101‘ cooperating, for 
eXample by sealed ?tting, With the primary receiver 101, the 
volumes of precalibrated inoculum to be transferred being 
determined by optical measurement of the bacterial concen 
tration of said inoculum carried out in the primary receiver 
101 and calculated as a function of the quantities of bacteria 
required. 
The sampling and introduction into the primary receiver 

101 of a given volume of bacterial colony are carried out by 
means of a sampling and transfer tool 101‘ after the shaping 
thereof in order to sample the desired volume, (selection of 
a volume from tWo different volumes available) and the 
transfers of precalibrated inoculum from the primary 
receiver 101 to the measuring supports 104, 105 are carried 
out by pipetting predetermined volumes of inoculum. 
The transfer of the inoculum Within the measuring sup 

ports 104, 105, in particular to the compartments 132, 145, 
is monitored dynamically or actively by controlling the 
opening or the sealed blockage of successive passages 
leading progressively to said compartments 132, 145. 
When using measuring supports for determining antibio 

grams or carrying out combined determination of antibio 
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gram and identi?cation, the pre-groWth of the calibrated 
inoculum is carried out by a ?rst incubation known as 
pre-incubation during Which the bacteria present in the 
inoculum are incubated Without being placed in the presence 
of reagents until a beginning of bacterial groWth is measur 
able or until the bacterial concentration reaches a prede?ned 
level, this pre-groWth being folloWed by putting the inocu 
lum in contact With the reagents and ?nal incubation during 
Which their interactions are observed. 

According to an advantageous practical embodiment of 
the invention, the distribution of the inoculum in the com 
partments 32, 37, 45; 132, 137, 145 situated at the periphery 
of the measuring supports 4, 5; 104, 105 is carried out by 
centrifugation, the measurements and observations made in 
the region of said compartments 32, 37, 45; 132, 137, 145 
being carried out by rotating the measuring supports 4, 5; 
104, 105 round the central axis of centrifugation of said 
supports. According to the invention, it is proposed more 
over that the measurement of the concentration of bacterial 
inoculum and the determination of the beginning of groWth 
are effected by photometric measurement carried out on an 
aliquot part of the inoculum transferred for this purpose, by 
a ?rst centrifugation in a speci?c peripheral compartment 
37; 137 dedicated to the characteriZation of the groWth 
during pre-incubation and not containing reagents, the 
remainder of inoculum remaining blocked during pre 
incubation in a central concentric chamber 27; 127 of said 
support 4; 104, before being transferred, after completion of 
pre-groWth, into the other peripheral compartments 32; 132 
by a second centrifugation preceded by an appropriate action 
of authoriZation or unblocking, opening the passage for the 
transfer of the remainder of the inoculum to said other 
compartments 32; 132 containing reagents. 

To prevent contamination of the calibrated or non 
calibrated inoculum present in the antibiogram measuring 
support 104, the passage from the pre-incubation stage to the 
incubation stage is carried out Without breaking the con?ne 
ment of the interior of the rotating measuring support 
concerned 4; 104 relative to the exterior, said support 
remaining closed and said passage being carried out by an 
interruption in an action on a blocking element participating 
in the production of this con?nement. 

According to a preferred embodiment of the invention, 
the photometric measurements are taken by nephelometry in 
the case of the measuring supports 4; 104 used for the 
antibiogram and by determination of absorbency or optical 
density in the case of the measuring supports 5; 105 used for 
identi?cation or for combined identi?cation/antibiogram 
determinations. It is also possible to take ?uorimetric mea 
surements by addition of a ?uorogenic marker to the reagent. 

The invention also relates to a disc-shaped measuring 
support Which can advantageously be used, in particular, in 
the scope of the process described hereinbefore but Which 
can also be applied more generally in other analysis or 
identi?cation processes using rotating measuring supports 
and carrying out monitored transfers of substances to be 
analyZed Within said measuring supports. 
As shoWn in FIGS. 3 to 15 of the accompanying draWings, 

the measuring support 104, 105 comprises a rigid main body 
126 limiting, in the form of non-communicating enclosures, 
a central chamber 127 and several peripheral compartments 
132, 145 each having a catching niche 146. 

According to the invention, the main body 126 has an 
upper Wall 128 provided With several sets of traversing 
transfer ori?ces 129, 130, 131, 133 respectively opening into 
the cylindrical central chamber 127, in each catching niche 
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6 
146 allocated to each compartment 132, 145 and in each of 
said compartments 132, 145 and covered, With the exception 
of a central portion surrounding the charging ori?ce 134 of 
said central chamber 127 and of the Zone of the measure 
ment WindoWs of the compartments 132, 145, by a snugly 
?tting sealed ?oating membrane 135 ?xed locally and 
hermetically in particular in the vicinity of the external 
periphery of the measuring support and round the charging 
ori?ce 134 of said upper Wall 128 and being able to be 
pressed intimately against the upper surface of said Wall 128 
to form sealed temporary Zones of contact extending 
betWeen or covering some of said sets of traversing ori?ces 
129, 130, 131, 133, in particular during the rotation of said 
measuring support. 

It Will be noted that, oWing to this arrangement, the 
transfer of the substance to be analyZed or identi?ed, such as 
a bacterial inoculum, initially injected into the central cham 
ber 127 toWard the measuring compartments 132, 145 
located at the periphery of said support 104, 105 can be 
carried out progressively and in a perfectly controlled man 
ner as a function of the successive operations to be carried 
out. 

According to a preferred embodiment of the invention, 
the upper Wall 128 comprises, in the region of its upper face, 
concentric annular grooves or indentations 140, 140‘ in 
Which there open the traversing ori?ces 129, 130, 131, 133 
arranged in spaced concentric circles, the internal groove 
140 comprising a rib 136 forming an annular contact surface 
and separating the outlet ori?ces 129 of the central chamber 
127 and the inlet ori?ces 130 of the annular concentric 
chamber 147 comprising the radial catching niches 146, and 
the outlet ori?ces 131 of the catching niches 146 opening in 
the region of the upper face of a concentric circular rib or of 
distinct protruding structures 138, for example in the form of 
domes, arranged in the external groove 140‘, the upper ends 
of the rib 136 and of the structures 138 being located in a 
plane or planes extending slightly back from the plane of 
adhesion of the snugly ?tting sealed membrane 135. 
The provision of points or Zones for the support of the 

membrane 135 Which protrude relative to the adjacent 
surface of the bottoms of annular grooves 140, 140‘ made in 
the upper face of the upper Wall 128 but stopping at least 
slightly beloW the plane of adhesion of the snugly ?tting 
membrane 135 and shaped With a restrained upper face and 
limited relative to said adjacent surface, alloWs a reproduc 
ible increased seal to be obtained, alloWs the sealed Zones of 
contact to be located precisely and alloWs increased resis 
tance thereof to the pressure exerted by the substance or the 
inoculum to be obtained during the rotation of the measuring 
supports 104, 105, said Zones of contact being located at the 
peaks forming obstacles to the centripetal progression of the 
substance or of the inoculum. 

To facilitate the transfers and the complete emptying of 
the central chamber 127 and of the catching niches 146, the 
central chamber 127 can comprise a peripheral lateral Wall 
139 Which is inclined at least slightly outWardly in the 
direction of the upper Wall 128, the outlet ori?ces 129 of the 
central chamber 127 and the outlet ori?ces 131 of the 
catching and equi-distribution niches 146 being located 
substantially in the alignment of the internal faces of the 
peripheral lateral Walls 139‘, 146‘ thereof. 

In order to direct the How of substance or of inoculum 
preferentially toWard the inlet ori?ces during the rotation of 
the measuring supports 104, 105, said inlet ori?ces 130 of 
the concentric chamber 147 comprising catching and equi 
distribution niches 146 open at the upper face of the upper 
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Wall 128 at the foot of an offset 141 limiting, laterally and 
on the external side, the internal annular indentation 140, 
and the inlet ori?ces 133 of the measuring compartments 
132, 145 open and the inlet ori?ces 133 of the compartments 
at the base or in an inclined ?ank 141‘ of a circular offset 
opening at an external protruding surface 142 being able to 
form a Zone of contact or of external adhesion of the snugly 
?tting ?oating membrane 135. 

The ?oating membrane has, for example, a composite 
structure comprising, for example, an external layer of paper 
(acting as a printing support), an intermediate layer of 
aluminium and an internal layer of hot-melting adhesive. 

The ?xing of the membrane 135 in the region of its Zones 
of connection to the upper Wall 128 can thus be carried out 
by pressing said membrane 135 intimately onto said Wall 
128 in the region of said Zones and by inducing a heating 
current into the aluminium layer Which causes the layer of 
internal adhesive to melt. 

The rib 136 and the projecting or protruding structures 
138 have heights Which are such that their upper faces are 
located slightly beloW the plane of adhesion of the mem 
brane 135 With the result that the membrane 135 Will not 
adhere at their level When the layer of hot-melting adhesive 
melts. 

According to a further characteristic of the invention 
shoWn, in particular, in FIGS. 3, 6, 6A and 10 of the 
accompanying draWings, the measuring support 104, 105 
can comprise a pre-incubation compartment 137 identical to 
the other peripheral compartments 132, 145, aligned circu 
larly thereWith and communicating With a closed pre 
chamber 143 formed in the concentric chamber 147 enclos 
ing the latching and equi-distribution niches 146 and 
supplied With inoculum from an internal catching niche 144 
located in the region of a portion of the peripheral lateral 
Wall 139 of the central chamber 127, by means of a passage 
not blockable by the sealed Zones of contact 136, 138, 142 
capable of being formed betWeen the snugly ?tting mem 
brane 135 and the upper Wall 128. 

It is advantageous if the supply passage of the pre 
chamber 143, communicating freely With the pre-incubation 
compartment 137 and also forming an over?oW for the 
catching niches 146, consists of a conduit 157 beginning in 
the upper part of the portion of peripheral lateral Wall 139 
limiting the internal latching niche 144 formed by coopera 
tion betWeen a groove made in the upper part of a radial 
projecting extension 158 of the peripheral lateral Wall 139 of 
the central chamber 127 and of the upper Wall 128 and 
opening into or at the inlet of a groove 148 With a centripetal 
radial extension dug in the upper face of the upper Wall 128, 
forming a sealed conduit in cooperation With the membrane 
135 stuck on either side of said groove 148 and of Which the 
distal end terminates in the region of a traversing ori?ce 148‘ 
opening in the pre-chamber 143. 

The pre-chamber 143 projects into the annular concentric 
chamber 147 by a distance substantially equal to the length 
of the portions of Wall limiting the catching niches 146 and 
has, in the region of the upper part of its Wall parallel to the 
peripheral lateral Wall 139 of the central chamber 127, a very 
?ne capillary ori?ce 143‘ forming a passage for the evacu 
ation of the over?oW during the equi-distribution phase. 

Although FIGS. 6 and 10 in particular only shoW a limited 
number of compartments 132, 145, it is obviously under 
stood that these compartments are arranged over the entire 
periphery of the measuring supports 104 and 105 and 
number, for example, about ?fty. 

According to a preferred embodiment of the measuring 
support 104, 105, the upper Wall 128 can consist of an added 
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8 
cover Which is ?xed by ?tting and adhesion or Welding in the 
region of the external peripheral Wall of the main body 126 
and comprises additional ori?ces 149 and radial super?cial 
grooves 149‘ alloWing the return of air during the transfers 
of the substance to be analyZed Which is injected into the 
central chamber 127 toWard the periphery of said support 
104, 105. 
Such a design of the support 104, 105 alloWs its three 

components to be produced independently, that is the main 
body 126, the cover 128 and the membrane 135, then to be 
assembled in a suitable manner, the main body and the cover 
128 being obtained, for example, by injection moulding of 
a preferably transparent thermoplastic material. 

If tWo rotating measuring supports 104, 105 of different 
natures are used, such as rotating supports 104 in the case of 
antibiogram and rotating supports 105 for identi?cation, 
these supports can have the same constitution and can be 
distinguished solely by the nature of the reagents arranged in 
their respective measuring compartments 132, 145 and by 
the handling to Which they Will be subjected in use (presence 
or absence of a pre-incubation phase). 

Such a similarity in the structure of measuring supports 
104, 105 intended for different applications substantially 
facilitates standardiZation of manufacture, leads to a loWer 
cost price than for differentiated supports, facilitates the 
handling thereof by the treatment and analysis apparatus and 
alloWs the constitution thereof to be simpli?ed. 

As shoWn, in particular, in FIGS. 3 and 4 of the accom 
panying draWings, the charging ori?ce 134 of the central 
chamber 127 is located in an indentation 134‘ in the upper 
Wall 128 and is blockable by means of a stopper 150 of 
Which the upper part is substantially level With the upper 
face of the upper Wall 128. 

Therefore, no part Will exceed the plane containing the 
upper face of the upper Wall 128. 

The indentation 134‘ can be limited by Walls forming a 
truncated cone shaped cylindrical structure directed toWard 
the charging ori?ce 134 (FIGS. 3 and 4). 

For the handling and storage by stacking of the measuring 
supports 104, 105, the bottom of the central chamber 127 is 
surrounded by a concentric gripping and rigidifying sleeve 
151 projecting in the region of the loWer face of the support 
104, 105. Said supports can also comprise rigidifying and 
guiding ribs in the region of their peripheral compartments. 

Furthermore, to facilitate adjustment and setting of the 
photometric measuring devices, the measuring supports 104, 
105 can each comprise a traversing aperture 152 having 
dimensions identical to those of a compartment 132, 145 
located in circular alignment thereWith and Which is made in 
the main body 126 and in the upper Wall 128, said aperture 
152 preferably being located adjacently to the pre 
incubation compartment 137 so as to alloW easy marking 
thereof. 

Finally, the upper Wall 128 is equipped, above each 
compartment 132, 137, 145 and close to its external edge, 
With a measuring WindoW, a similar WindoW being provided 
in each of the Wall portions of the main body 126 respec 
tively constituting the bottoms of said compartments oppo 
site each aforementioned measuring WindoW and at least one 
indexing re?ecting Zone formed on the external face of the 
external peripheral Wall of the main body 126 being asso 
ciated With each compartment 132, 137, 145 With an angular 
offset Which is ?xed relative thereto. 

The inclined re?ective Zones create offset optical marks 
for the various measuring compartments 132, 137, 145 and 
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allow guided centring of the photometric measuring devices 
in the region of each of said compartments. 

Thus, the measuring supports 104, 105 comprise a parti 
tioned closed body (main body 126+upper Wall 128) pierced 
at predetermined locations by small ori?ces 129, 130, 131, 
133 and topped by a snugly ?tting ?exible sealed membrane 
135 alloWing, by controlled action on said membrane and in 
the scope of the process described hereinbefore: 

the substance to be analyZed to be kept in the centre of the 
measuring support under consideration during a 
homogeniZation and, if applicable, pre-incubation 
phase 

the substance to be analyZed to be kept in the Zone of the 
annular concentric chamber 147 and of the radial 
catching niches 146, While isolating them from the 
measuring compartments 132, 145 during the equi 
distribution phase of the substance to be analyZed by 
centrifugation, Wherein centrifugation can be carried 
out for the period required for obtaining perfect equi 
distribution of the substance to be analyZed in said 
niches by means of an over?oW function assured by the 
pre-chamber 143 and the pre-incubation compartment 
137 by means of the capillary ori?ce 143‘, or 

the passage betWeen the radial latching niches 146 and the 
measuring compartments 132, 145 to be opened so as 
to transfer the substance to be analyZed from said 
niches toWard said compartments during a centrifuga 
tion operation. 

The invention also relates to an apparatus for carrying out 
the above-described process, shoWn in FIGS. 1 and 2 of the 
accompanying draWings, said apparatus essentially consist 
ing of a ?rst fresh module 102 for support and for storage of 
measuring supports 104, 105 as described hereinbefore and 
of primary receivers 101 each cooperating With a corre 
sponding sampling and transfer tool 101‘, of a second 
module 103 for the incubation of the supports 104 and 105, 
after injection of the bacterial inoculum, of a third module 
106 for centrifugation and nephelometric and/or photomet 
ric and/or ?uorimetric measurement, of one or more transfer 
devices 107, 107‘ serving said modules 102, 103 and 106 
and of a computer 108 for monitoring and controlling the 
various stages of the process and acquiring, registering, 
processing, evaluating and/or restoring data, the second and 
third modules 103 and 106 being arranged in a con?nement 
enclosure. 

According to the invention, the primary receivers 101 are 
carried by a croWn-shaped supporting means 109 extending 
concentrically round and beneath a disc-shaped supporting 
means 110 bearing the measuring supports 104, 105, the tWo 
supporting means 109, 110 being mounted With the ability to 
rotate round the same axis and each primary receiver 101 
being bringable, by mere rotation of said croWn-shaped 
supporting means 109, into the region of a station 111 for 
handling of the associated tool 101‘ for sampling and trans 
fer and for optical density measurement of the content of 
said primary receiver 101. 
As shoWn in particular in FIGS. 11 to 14 of the accom 

panying draWings, each primary receiver 101 for receiving 
a given volume of bacterial colony and for preparation of an 
at least precalibrated inoculum has the form of a cylindrical 
receiver Which is open in the region of its upper part 
equipped With a radial rim 112 for holding said primary 
receiver 101 in one of the corresponding recesses 109‘ made 
in the croWn-shaped moving support 109. 

The sampling and transfer tool 101‘ can advantageously 
consist of a syringe of Which the body 113 comprises a 
frontal tapered part for sampling and ejection 113‘ and a 
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10 
substantially cylindrical rear part 113“ for storage and 
gripping, said rear part 113“ having at least one external 
radial offset 114 in the region of its end adjacent to the front 
part 113‘ for partial ?tting With blocking of said body 113 in 
the primary receiver 101, the frontal free end of the frontal 
part 113‘ thus being located at a short distance from the 
bottom of said primary receiver 101. 

The rear part 113“ can comprise loWer extensions 159 in 
the form of radial ?ns extending from the offset 114 and each 
provided With a loWer lateral bevel 159‘, these extensions 
assisting the centring of the ?tting of the tool 101‘ in the 
primary receiver 101 and the locking of its radial position 
therein. 

According to a characteristic of the invention also shoWn 
in FIGS. 11 to 14 of the accompany draWings, the syringe 
101‘ comprises, in the region of its front end, means 118, 
118‘ for sampling a reduced quantity or a normal quantity of 
bacterial colony, by volume, as a function of the positioning 
of its piston 115. 
The piston 115 of the syringe 101‘ consists of a tapered 

actuating rod 116 of Which the front part 116‘ cooperates 
With the front part 113‘ of the body 113 and can exceed the 
sampling and ejection aperture 113“‘ of said front part 113‘ 
of the body 113 With its free end When the piston 115 is 
totally immersed in the body 113, said actuating rod 116 
having a radial offset 116“ mating With the bottom 117 of the 
internal volume of the cylindrical rear part 113“ of the body 
113 When said piston 115 is completely immersed in said 
body 113. 
As shoWn in FIG. 11 of the accompanying draWings, the 

bottom of the primary receiver 101 can have a central 
indentation 160 for receiving the front free end of the 
actuating rod 116 When it extends beyond the front end of 
the front part 113‘ of the body 113. 

In order to be able to obtain an at least precalibrated 
inoculum in the primary receiver 101 by at least rough 
determination of the quantity of elements of bacterial colony 
taken (manual sampling or microsampling), depending in 
particular on the type of analysis envisaged, the free ends of 
the front parts 113‘, 116‘ of the body 113 and of the actuating 
rod 116 of the piston 115 are provided With an offset or With 
an indentation 118, 118‘ forming surfaces or volumes for 
sampling of different determined quantities of bacterial 
colony, the free end of the front part 116‘ of the actuating rod 
116 being operational for sampling When the piston 115 is 
completely immersed and the free end of the front part 113‘ 
of the body 113 being operational When the piston 115 is at 
least slightly retracted in said front part 113“. 
The precalibrated inoculum is made up by injection of a 

?xed quantity of dilution liquid, liquid injected by a means 
120. 

In order to determine the bacteria concentration of the 
precalibrated inoculum, each primary receiver 101 com 
prises in its lateral Wall, in the vicinity of its bottom, tWo 
opposing measuring WindoWs 119, 119‘ adapted to measure 
the optical density of the content of said primary receiver 
101 at the station 111, the station 111 also comprising the 
means 120 for injection of dilution liquid into said primary 
receiver 101. 

It should be added that the quantity of inoculum taken 
from the primary receiver 101 and injected into the target 
measuring supports 104, 105 can easily be adjusted by 
calculating the volume to be transferred in vieW of the 
bacteria concentration measured by optical density oWing to 
the use of a sampling and transfer tool 101‘ in the form of a 
syringe Which is handled automatically by a means adapted 
to the region of the station 111 in particular. 
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This means 121 for handling of the syringe 101‘ can 
consist, for example, as shoWn in FIGS. 15A to 15] of the 
accompanying draWings, of tWo sets of jaWs 121‘ and 121“ 
comprising tWo external jaWs 121‘ intended to engage in a 
rigid, blocking manner With a radial rim 128 in the region of 
the aperture of the rear part 113“ of the body 113 and tWo 
internal jaWs 121“ arranged concentrically betWeen the tWo 
external jaWs 121‘ intended to engage in a rigid and blocking 
manner With a sWelling 122‘ of the actuating rod 116, the tWo 
sets of jaWs 121‘, 121“ being closed separately or preferably 
simultaneously by sliding a sleeve 121“‘ round and along the 
external jaWs 121‘, the internal jaWs 121“ being able to slide 
relative to the external jaWs 121‘, in particular in the closure 
position, and to the sleeve 121“‘ and the latter being able to 
rest on the croWn-shaped moving support 109 and on the 
radial edge 112 of the upper aperture of the considered 
primary receiver 101 so as to block it in position in its recess 
109‘ during the sliding of any one of the tWo sets of jaWs 
121‘, 121“. 

The preparation of an at least precalibrated inoculum in a 
primary receiver 101 and its at least partial transfer in a 
controlled quantity into a measuring support 104, 105 Will 
noW be described in more detail With reference to FIGS. 15A 
and 15] of the accompanying draWings. 

Firstly, the operator takes a predetermined volume of 
bacterial colony manually using the tool 101‘, this volume 
being de?ned by adjustment of said tool 101‘ by displacing 
the piston 115 into a position corresponding to total immer 
sion (passing beyond the front end of the front part 116‘ of 
the actuating rod 116 in the region of the aperture 113“‘ of 
the body 113) or to slight retraction of said actuating rod. In 
the retracted position of the piston 115, the tool 101‘ collects 
a quantity of bacteria constituting a so-called normal sample 
Whereas in the immersed position of the piston the tool 101‘ 
collects a so-called reduced sample or microsample (about 
1/100 of the former). 

The tool 101‘ carrying a predetermined quantity of bac 
terial colony is then ?tted in a primary receiver 101 and the 
unit thus formed is arranged in a recess 109‘ in the support 
ing means 109. 
At the beginning of preparation of the inoculum, the 

sampling tool is grasped by the handling means 121 (FIGS. 
15A to 15C) and is raised relative to the primary receiver 
101 in Which a predetermined quantity of dilution liquid is 
injected. 

The tool 101‘ is then re?tted into the primary receiver 101 
and the inoculum is homogeniZed in the primary receiver 
101 by successive operations of aspiration and ejection 
obtained by alternate sliding of the set of internal jaWs 121“ 
(FIGS. 15C, 15D and 15E). On completion of this operation, 
the primary receiver 101 contains a precalibrated inoculum. 

The tool 101‘ is then extracted from the primary receiver 
101 and the optical density is measured to determine the 
bacteria concentration of the precalibrated inoculum, alloW 
ing the volume of inoculum to be transferred into the 
measuring supports 104, 105 to be determined by calcula 
tion so as to supply the quantity of bacteria necessary for the 
proposed analysis (FIGS. 15F and 15G). 

After a possible neW phase of homogenization, the cal 
culated quantity of inoculum precalibrated in the primary 
receiver 101 is taken by means of the tool 101‘ (FIG. 15H), 
the tool 101‘ then being displaced by the handling device 
121 until it is positioned above or partially in the charging 
ori?ce 134 of a measuring support 104, 105 of Which the 
stopper 150 has previously been removed, said support 104, 
105 being held by a corresponding handling and transfer 
device 107 Which has extracted said measuring support from 
the supporting and storage means 110. 
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The content of the tool 101‘ is then injected into the 

central chamber 127 of the measuring support 104, 105 
under consideration by suitable sliding of the set of internal 
jaWs 121“, ending With total immersion of the piston 115 in 
the body 113 and therefore With the complete emptying 
thereof. 

Before replacing the stopper 150, a predetermined 
complementary quantity of dilution liquid is injected so as to 
obtain, in the central chamber 127, an inoculum Which is 
perfectly calibrated With regard to the envisaged application 
and has the required volume. 
The unit comprising primary receiver 101 and sampling 

and transfer tool 101‘ therefore alloWs the folloWing differ 
ent operations to be carried out: 

sampling of a proportion of bacterial colony in a relatively 
Well adjusted quantity (tWo sampling volumes in a ratio 
of about 100), 

automated dispersion and homogeniZation of this bacte 
rial colony in a volume of Water to make up a preca 
librated inoculum of Which the bacteria concentration is 
higher than the concentration desired for the calibrated 
inoculum, 

measurement of the concentration of precalibrated inocu 
lum (number of bacteria per unit volume), 

pipetting of a proportion of the precalibrated inoculum 
and transfer thereof into a measuring support, the 
transferred inoculum comprising the desired number of 
bacteria, the transferred volume of inoculum being 
complemented by addition of Water in the central 
chamber 127 of the measuring support 104, 105 under 
consideration, ending With a calibrated inoculum. 

For the handling of the measuring supports 104, 105 and, 
if necessary, for their evacuation into a Waste container 160 
as Well as that of the tools 101‘ and of the primary receivers 
101, the apparatus according to the invention comprises, on 
the one hand, a ?rst handling and transfer device 107 serving 
the supports 109 and 110 and having the form of a handling 
arm mounted With the ability to rotate and slide on a ?rst 
vertical shaft 123 and comprising tWo gripping jaWs 124, 
124‘ of Which the ?rst 124 is equipped With a means 125 for 
engagement of a primary receiver 101 and of Which the 
second 124‘ has a curved shape or a hook intended to engage 
With tWo distinct points of a measuring support 104, 105 so 
as to hold the measuring support 104, 105 by propping it 
from beloW and by pinching in cooperation With the ?rst 
gripping jaW 124 and, on the other hand, a second handling 
and transfer device 107‘ serving the incubation module 103 
and the centrifugation and measuring module 106, having 
the form of a supporting arm mounted With the ability to 
rotate and slide on a second vertical shaft 123‘ and com 
prising at its free end a receiving means 125‘ mating With at 
least a part of the loWer face of the measuring supports 104, 
105, the tWo handling and transfer devices 107, 107‘ having 
an overlap Zone for their respectively accessible spaces or 
manoeuvring Zones in the region of Which the measuring 
supports 104, 105 can in fact be transferred from one to the 
other. 

To alloW a primary receiver 101 to be gripped by the 
engagement means 125 of the ?rst jaW 124, the ?tted unit 
comprising syringe 101‘ and primary receiver 101 is ?rstly 
raised by the or one of the pairs ofjaWs 121, 121‘. 
The measuring supports 104, 105 charged With calibrated 

inoculum in the region of their central chamber 127 are 
brought by the second handling and transfer device 107‘ into 
the con?nement enclosure containing the second and third 
modules 103 and 106 through a blockable aperture 161. 

During the folloWing operating phases, the measuring 
supports 104, 105 are repeatedly transferred betWeen the 
















